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Diagnosis of Ventilator-Associated Pneumonia
Marin H. Kollef, M.D. In this issue of the Journal, Heyland et al., writing for the Canadian Critical Care Trials Group, report the results of a multicenter, randomized trial comparing the use of bronchoalveolar lavage and endotracheal aspiration for the diagnosis of ventilator-associated pneumonia. 1 This study was part of a larger 2-by-2 factorial design also comparing empirical antimicrobial monotherapy (a carbapenem) and combination therapy (a carbapenem plus a fluoroquinolone). The authors conclude that bronchoalveolar lavage and endotracheal aspiration are associated with similar clinical outcomes and similar overall use of antibiotics. However, several important limitations of the study must be appreciated in order to place it into proper context.
Heyland et al. restricted the patient population and the pathogens evaluated in their study. Of the 2531 screened patients, 307 (12.1%) were excluded because they were already colonized or had a respiratory tract infection with an organism not sensitive to one of the study drugs, and 706 (27.9%) were excluded because they were immunocompromised, had already received one of the study drugs, or had a chronic disease. Therefore, at least 40% of the screened patients who were excluded had risk factors for colonization or infection with potentially antimicrobial-resistant bacteria. Unfortunately, these exclusions probably represent the majority of patients undergoing real-time evaluation for suspected ventilator-associated pneumonia. [2] [3] [4] [5] Initial administration of an appropriate antimicrobial regimen (i.e., one to which the pathogens are sensitive, on the basis of in vitro susceptibility testing) in patients with suspected ventilator-associated pneumonia should be regarded as one of the primary determinants of in-hospital outcome. Use of an initial antimicrobial regimen that is inappropriate for the microorganisms causing ventilator-associated pneumonia has been associated with a significantly greater risk of death than use of an appropriate initial regimen. 6,7 These findings strongly suggest that initial antimicrobial therapy for ventilator-associated pneumonia and other serious infections should be selected according to the presence or absence of risk factors for infection associated with health care (e.g., recent hospitalization, admission from a chronic care environment, current hemodialysis, immunocompromised state, late-onset infection, or prior use of antimicrobial agents during the current period of hospitalization). 5, 8 Initial antimicrobial regimens in patients with suspected ventilator-associated pneumonia who have these risk factors should appropriately treat potentially resistant pathogens, including methicillin-resistant Staphylococcus aureus (MRSA) and Pseudomonas aeruginosa. 8 The guidelines for the management of nosocomial pneumonia, recently published by the American Thoracic Society and the Infectious Diseases Society of America, propose a de-escalation approach to treatment that attempts to address the need for balancing appropriate initial antimicrobial therapy and emerging antibiotic resistance. 8 In patients with clinically suspected ventilator-associated pneumonia, specimens should be obtained from the respiratory tract for microbiologic processing, followed by the timely administration of an empirical antimicrobial regimen selected according to the presence or absence of risk factors for infection with antimicrobialresistant bacteria. Microorganism identification and antibiotic susceptibility testing should also be conducted so that the use of antimicrobial agents can be deescalated when appropriate. An important caveat in applying this guideline is that T h e n e w e ng l a n d j o u r na l o f m e dic i n e n engl j med 355;25 www.nejm.org december 21, 2006 hospitals should use their own local microbiologic data to formulate appropriate initial treatment regimens. 9 In addition to administering an initial antimicrobial regimen that is likely to be active against the pathogens causing infection, the clinician has the obligation to minimize future emergence of antimicrobial resistance. De-escalation promotes both the narrowing of the initial antimicrobial regimen once the microbiologic data become available and the use of antimicrobial therapy for the shortest duration that is clinically effective. Bronchoalveolar lavage is a tool used to facilitate modification of initial antimicrobial treatment regimens for ventilator-associated pneumonia. The airway of a patient receiving mechanical ventilation is commonly colonized with potentially pathogenic bacteria. Consequently, the testing of secretions obtained from an endotracheal tube or tracheostomy tube cannot consistently differentiate between upper airway colonization and lower respiratory tract infection. 10 Sampling methods that minimize contamination from the upper airway (e.g., bronchoalveolar lavage or protected brush catheter sampling) offer the advantage of establishing a more precise microbiologic diagnosis of ventilator-associated pneumonia to guide subsequent changes in antimicrobial therapy. 11 Heyland et al. found that the use of bronchoalveolar lavage did not influence in-hospital mortality or length of stay as compared with endotracheal aspiration. However, the main potential effect of bronchoalveolar lavage is to permit the de-escalation or cessation of unnecessary antimicrobial therapy on the basis of microbiologic findings, especially when initial broad-spectrum antimicrobial agents are prescribed for patients at risk for infection with resistant bacteria. 8, 10 The exclusion of patients colonized or infected with MRSA, P. aeruginosa, and other multidrugresistant pathogens diminishes the usefulness of the results of Heyland et al. for clinical decision making. There is less concern about administering inappropriate initial antimicrobial therapy when the risk of infection with resistant pathogens is low, thus allowing for the initial use of more narrow-spectrum antimicrobial agents. The culture of bronchoalveolar-lavage fluid is more likely to result in modification of prescribed broad-spectrum regimens than is the culture of an endotracheal aspirate.
Clinicians appear to be confident that the culture of bronchoalveolar-lavage fluid, as compared with endotracheal aspirate, for the microbiologic diagnosis of ventilator-associated pneumonia actually reflects the presence or absence of ventilator-associated pneumonia and the etiologic agents of the infection. 10 A meta-analysis was recently conducted of four randomized trials comparing lower respiratory tract sampling and quantitative culture with clinical criteria for the diagnosis of ventilator-associated pneumonia; the likelihood of modifying initial antimicrobial therapy in the sampling group was almost three times that in the clinical-criteria group. 12 However, in patient populations with a low prevalence of infection or colonization with antibiotic-resistant bacteria, the use of endotracheal aspiration should suffice, since initial empirical treatment with broad-spectrum antimicrobial agents is not required.
In addition to the narrowing of initially prescribed broad-spectrum antimicrobial regimens on the basis of microbiologic data, the shortening of the duration of antibiotic treatment is an important component of de-escalation. Patterns of excess administration of antibiotics, especially beyond 7 or 8 days in patients receiving mechanical ventilation, have been linked with subsequent infection with potentially resistant bacteria. 8 These findings suggest that clinicians caring for patients with suspected ventilator-associated pneumonia should use antimicrobial treatment strategies that minimize the prolonged and potentially unnecessary administration of antibiotics, in order to curtail resistance. 8, 10, 11 In summary, given the rapid emergence of antimicrobial resistance and the limited number of new antimicrobial agents, clinicians treating patients with suspected ventilator-associated pneumonia not only must prescribe appropriate initial antimicrobial regimens to optimize outcomes but also must minimize the development of resistance by rigorously using a de-escalation strategy. When applied properly, bronchoalveolar lavage and endotracheal aspiration are tools that can facilitate de-escalation.
